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Plan 

1. Why Stark broadening data are important

2. How we calculate

3. Stark broadening of Ga II

4. Where we can find data for Stark 

broadening



NEEDS FOR LARGE STARK 

BROADENING DATA SET

- DEVELOPMENT OF COMPUTERS

FOR EXAMPLE:

PHOENIX CODE FOR MODELLING OF     
STELLAR ATMOSPHERES INCLUDES A 
PERMANENTLY GROWING DATABASA 
WITH ATOMIC DATA FOR MORE THAN 
500 MILLIONS TRANSITIONS

- SATELLITE BORNE SPECTROSCOPY



STARK BROADENING DATA ARE NEEDED IN 

STELLAR PHYSICS FOR EXAMPLE FOR:

`
• STELLAR PLASMA DIAGNOSTIC

• - ABUNDANCE DETERMINATIONS

• - STELLAR SPECTRA MODELLING,      

ANALYSIS AND SYNTHESIS

- CHEMICAL STRATIFICATION

- SPECTRAL CLASSIFICATION

- NUCLEAR PROCESSES IN STELLAR

INTERIORS

- RADIATIVE TRANSFER

- STELLAR OPACITIES



• Line shapes enter in the models of 

radiative envelopes by the 

determination of the Rosseland optical 

depth .  







Maximal (upper line) and minimal (lower line) of the ratio of equivalent 

widths for different stellar types. Maximal and minimal value of  EWSt/EW0 

are given for  38 considered Nd II lines.

• THE ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 135:109-114, 2001 

• STARK BROADENING EFFECT IN STELLAR ATMOSPHERES: Nd II LINES

• L. C.  POPOVIC , S. SIMIC,

• N. MILOVANOVIC, M. S.DIMITRIJEVIC
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STARK-B
Database for "Stark" broadening of isolated lines of atoms and ions

in the impact approximation

Calculated widths and shifts contained in 

more than 100 publications (1984-2009)

•Theory and Numerical code created by S. 

Sahal-Bréchot (1969 first version, 1974 complex 

atoms, 1977 addition of Feshbach resonances for 

ions): SCP (about 6-8 basic papers)

•Updated by M.S. Dimitrijević and S. Sahal-

Bréchot

•Accuracy : about 20%, sometimes better, 

sometimes less

•More than 1500 citations (ADS) for the whole 

work

S. Sahal-Bréchot*, M.S. Dimitrijević**(scientists responsibles of Stark-b)

and N. Moreau*(Research engineer)
*Observatoire de Paris, LERMA, France

** Astronomical Observatory of Belgrade, Serbia

80% of the data are currently implemented but the database

has been opened since september 2008
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